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\ Attorney's Docket No.: 1 1306-187P01 

PRODUCTION OF EDIBLE SUBSTRATES 
TECHNICAL FIELD 

This invention relates to the manufacture of substrates, and in certain embodiments to the 
manufacture of printable edible substrates. 

'• BACKGROUND 

Decorative images are frequently applied to confections and food articles, such as cakes, 
pastries, ice cream, and baked goods. Frequently, decorative images are borne on an edible 
substrate that is transferred to a surface of a food article to be decorated. The edible substrates 
are often thin, fragile layers of starch-based edible material. Such materials facilitate transfer of 
the decorative image to the surface of the food article without detracting from the texture or 
appearance of the original food article. Preferably, the edible substrates are relatively durable so 
as to withstand the printing and transferring processes. 

Edible substrates maybe deposited onto a releasable backing paper or film to provide 
support throughout the printing process and to facilitate handling of the edible substrate. After 
the edible substrate is properly transferred to the food article, the backing paper may be peeled 
away to show the decorative image on the surface of the food article. 

Conventionally, edible substrates are formed by depositing an edible formulation on a 
backing paper using "screen printing" process. In such processes, a screen fixture is positioned 
over the surface of the backing paper and the edible material is manually forced through a screen 
mesh using a squeegee or other similar device. The properties of previously known edible 
materials, such as their viscosity and density, made them well suited to deposition in thin layers 
through a screen mesh. 

Screen printing processes, however, are labor-intensive and relatively inefficient. 
Typically, a worker must manually force the edible material through the screen mesh with a 
squeegee. The need for such manual intervention slows the manufacturing process and impedes 
efficiency and throughput. 

Relatedly, the process for printing images on this type of edible substrate has been 
significantly improved. Copending U.S. patent application filed March 1 8, 2003, by Dawn 
Barker et al., entitled "Edible Substrates" and commonly assigned herewith and incorporated by 
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reference herein, discloses edible inks and methods of printing edible substrates with high-speed 
offset printing apparatus. This development has significantly improved image printing efficiency 
and throughput. By that same token, however, the relatively slow edible substrate screen 
printing process now accounts for an increased fraction of the total manufacturing cost. 

5 SUMMARY 

Certain embodiments of the invention provide a method for producing edible substrates 
in a high-speed, automated environment. This method of production can be synergistic with 
downstream printing processes that apply edible ink to the substrate, such as a high-speed 
lithographic process adapted to handle the relatively fragile edible substrates. 

10 A system for producing edible substrates can include a slot-coat applicator to deposit a 

substrate of edible material having a thickness of about 50 micrometers to about 750 
micrometers onto a surface of releasable backing paper, a drying system to heat the edible 
substrate and remove at least a portion of moisture content from the edible material, and a cutting 
system to put the backing paper to a predetermined sized. 

15 The details of one or more embodiments of the invention are set forth in the accompa- 

nying drawings and the description below. Other features, objects, and advantages of the 
invention will be apparent from the description and drawings, and from the claims. 

DESCRIPTION OF DRAWINGS 
FIG 1 is a perspective view of an edible substrate in accordance with one embodiment of 
20 the invention. 

FIG 2 is a magnified view of a portion of the edible substrate of FIG 1. 
FIG 3 is a side view of an edible substrate production line in accordance with one 
embodiment of the invention. 

FIG 4 is a side view of a slot-coating applicator from the production line of FIG 3. 
25 FIG 5 is a side view of a spray applicator in accordance with another embodiment of the 

invention. 

FIG 6 is a side view of a rotary cutter from the production line of FIG 3. 
FIG 7 is front view of the rotary cutter of FIG 6. 

FIG 8 is a front view of a horizontal linear cutter in accordance with another embodiment 
30 of the invention. 

2 
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FIG 9 is a front view of a vertical linear cutter in accordance with another embodiment of 
the invention. 

Like reference symbols in the various drawings indicate like elements. The objects are 
not necessarily shown to scale. 

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 
FIGS. 1 and 2 show a substantially planar edible substrate 10 formed on a backing 
material 15. The backing material 15 may include any food compatible backing paper, such as a 
polyethylene-coated release paper supplied by Cotek Papers, Ltd. of Draycott, England. The 
edible substrate 10 may be formed on the backing material 15 in various dimensions, and 
preferably, the edible substrate 10 is formed to have an exposed surface 12 that is slightly larger 
than the maximum print area 13 of the printing equipment used to apply edible ink (not shown) 
to the substrate 10. In one embodiment, the edible substrate 10 may have dimensions of about 
470-mm X 270-mm, which are slightly greater than the maximum print area of about 450-mm X 
250-mm of a particular printing machine (not shown). The backing material may also be 
15 provided in the form of a continuous web, as described in further detail below. 

Other conventional release liners can be used as the backing material 15. Suitable 
materials for a backing to hold or carry a substrate include, but are not limited to, corona-treated 
paper, wax coated paper, polymeric films, plastic, cellulose, polyethylene, or polypropylene 
coated paper, and the like. Preferred release liners are those in which a composition can be 
applied (by e.g. pouring, coating, spraying, screening, etc.) yet can also separate from a semi- 
solid substrate without damaging (e.g. fracturing) the substrate. 

Referring to FIG 2, the backing material may preferably have a thickness 1 6 that is 
sufficient to provide support for the edible substrate 10 in downstream processes, such as 
deposition, drying, and cutting. In one embodiment, the backing material 15 may have a 
thickness 16 of about 180 micrometers, and the edible substrate 10 formed thereon may have a 
thickness 11 of about 250 micrometers. Thicker edible substrates 10 may be produced, if 
desired, particularly when an image transfer or printing process does not limit the thickness of 
the substrate 10. Different embodiments of the edible substrates 10 may have thicknesses 11 that 
range from about 50 micrometers to 750 micrometers, preferably from about 100 to 500 
micrometers, and more preferably from about 200 to 350 micrometers. The latter of these ranges 
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can with certain edible substrate formulations provide an optimal degree of structural integrity, 
ease of handling, texture and taste characteristics, humidity resistance, ink acceptance, and/or 
bake-ability. 

FIG 3 shows a system for producing edible substrates 10 in accordance with an 
embodiment of the invention. The backing material 15 may be fed from a reel 20 and tension 
controllers 22 onto a conveyer belt 30, web rollers, or other means for carrying the web of 
backing material downstream. The backing material 15 is fed through a slot-coat applicator 40 
where the edible material 18 is deposited onto a surface 17 of the backing material 15. The slot- 
coat applicator 40 may include one or more valves 42 that function to open and close the flow of 
edible material 18 from the applicator 40 (described in more detail below). As the web of 
backing material travels past the slot coater 40, the flow of edible material 18 may throttled on an 
off to create discrete substrates 10 on the moving web. 

The edible material 18 may be provided to the slot-coat applicator 40 from a flexible hose 
54 connected to a reservoir 52. Preferably, a pressure pump 50 may be used to deliver the edible 
material 18 to the slot-coat applicator 40 at a substantially constant pressure so as to enable 
constant flow from the applicator slot (described in more detail below; refer to FIG 4). In one 
example, the pressure pump 50 may be a lid-mount pump system, which is supplied by Nordson 
Corporation of Duluth, GA, capable of delivering material at a rate of about 0.1 to about 0.5 
L/min. A programmable logic controller 55 may be used to regulate the pressure and output of 
the edible material 18 from the pressure pump 50 to the slot-coat applicator 40. Suitable 
controllers 55 include the SIMATIC PLC available from Siemens Corporation and the PLC5 
from Allen-Bradley Corporation (now Rockwell Automation of Great Britain). PC-based 
controllers may also be used. The control unit 55 may be used to control other systems that affect 
the timing of the production line, such as the conveyor belt 30, the slot-coat applicator 40, the 
drying system (described in more detail below), and the cutting system (described in more detail 
below). 

After the edible material 18 is deposited as a substantially planar substrate 10 on the 
surface 17 of the backing material 15, a drying system 60 may be used to remove moisture from 
the edible material 18. The backing material 15 and the edible material 18 deposited thereon 
may travel on the conveyor belt 30 through the drying system 60, which includes one or more 
drying units 62. Optionally, the drying system 60 may include a separate conveyor system that 
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can withstand repeated exposure to the heat or another energy source from the drying units 62. 
In such an embodiment, the separate conveyor system may receive the edible substrates 10 and 
backing material 15 from the conveyor belt 30 so that the conveyor belt 30 is not directly 
exposed to the drying units 62. 
5 In the drying system 60, the edible substrates 10 may be exposed to heat or another 

energy source that is provided by the drying units 62. In one embodiment, the drying units 62 
emit infrared (IR) radiation. Suitable IR drying units include the IRT-Monocassette unit 
available from Solaronics IRT S.A. of Armentieres,. France. Depending upon the rate of motion 
of the edible substrates 10 through the drying system 60, a plurality of drying units 62 may be 

10 spaced apart along the exposed surface 12 of the edible substrates 10 such that the drying system 
60 may extend for more than 1 meter along the conveyor path. By the same token, if the line 
speed is sufficiently low, the moisture from the edible material 18 may be removed using a 
single drying unit 62. Optionally, the drying system 60 may be equipped with fan units (not 
shown) or other air-movement devices so as to exhaust heat and humid air produced by the 

15 drying units 62. In one embodiment, the rate of motion of the edible substrates 10 through the 

drying system 60 is about 0.1 meters/second (about 20 feet/minute), and the radiation intensity of 
the drying units 62 is set so that moisture is removed from the deposited layer of edible material 
18 to reduce the weight of the material 18 by about 30% to 50% (preferably about 40%). 

A drying system programmable logic controller 65 may be networked with the drying 

20 units 62 to regulate the IR radiation intensity level. In one embodiment, the drying system 

control unit 65 is capable of adjusting the heat intensity of the individual drying units 62 with 
respect to the rate of conveyor motion. Thus, if the production line halts due to the failure of 
another system, the drying system control units 65 would reduce the heat intensity from the 
drying units so that the edible material 18 in the drying system 60 is not overexposed. 

25 Furthermore, the programmable logic controller 55 may manage the operation of the drying 
system control unit 65 in relation to the timing of other systems in the production line, or the 
programmable logic controller 55 may be set up to configured to control the drying system 60 
without the need for the drying system control unit 65. 

A cutting system 70 may be used to cut the backing material 15 into separate sheets and 

30 divide the edible substrates 1 0. The cutting system 70 may use one or more tension controllers 
72 to separate the backing material 15 from the conveyor belt 30 such that the conveyor belt 30 
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is not exposed to the cutting blade 74. In the embodiment shown in FIG. 3, the cutting system is 
a rotary cutter 70 that may be positioned to repeatedly cut the backing material 15 in the gap 
between the individually deposited substrates 10 after the edible material 18 has been exposed to 
the drying system 60. 

5 FIGS. 6-7 show the rotary cutter of FIG. 3 in more detail. The backing material 15 may 

be cut when the cutting blade 74 contacts an opposing surface 75 that is substantially rigid. The 
cutting blade 74 and opposing surface are attached to substantially parallel rollers 73, which may 
be synchronously rotated using mating gears 71. Alternatively, the cutting system 70 may use a N 
means other than a rotary cutter, such as a horizontal linear cutter. Referring.to FIG. 8, a 

10 horizontal linear cutter may employ a cutting wheel blade 76 attached to a carrier 77, which 

provides motion in the horizontal direction for the blade 76. As such, the wheel blade 76 may 
cut the backing material 15 as the carrier 77 is moved in a horizontal direction that is 
substantially perpendicular to linear direction of the conveyor belt 30 and backing material 15. 
In another embodiment shown in FIG. 9, the cutting system 70 may use a vertical linear cutter to 

1 5 cut the backing material 1 5 into separate sheets. The vertical linear cutter employs a cutting 
blade 78 attached to a vertical carrier 79. The vertical carrier 79 may reciprocate the cutting 
blade 78 so that the backing material 15 is cut in the gap between the individually deposited 
substrates 10. 

Upon completion of the cutting process, the properly sized backing material 15 and 
20 corresponding edible substrate 10 are output to the conveyor belt 30 or other conveyor means by 
which the substrates 10 may be transported to storage-drying system 80. In the embodiment 
shown in FIG. 3, the storage-drying system is a wicket dryer system 80 that separately receives 
each edible substrate 10 using wickets 82. A suitable wicket dryer system 80 may be provided, 
for example, by Trumax Ltd. located in Bristol, England. As the wickets 82 transport the edible 
25 substrates 10 and their corresponding backing material 15 in the wicket dryer 80, the edible 
substrate 10 may be retained at an angled position (e.g. non-horizontal) to increase storage 
capacity and to substantially expose both the top and bottom surfaces 12 and 19 (FIG. 2) of the 
substrate-backing combination. Depending on the mixture of edible material 18 and the 
downstream manufacturing requirements, the wicket dryer system 80 may include drying units 
30 (not shown) that expose the edible substrates 1 0 to heated air, or the edible substrates 10 may be 
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dried in ambient air, as the edible substrates 10 are transported to a subsequent storage device or 
printing process. 

In an exemplary method, water can be removed by drying the substrate in an oven for 
about 20 to about 40 minutes, at an average temperature of about 50 °C. While not intending to 
5 be bound by theory, it is estimated that approximately 90 to about 95% of the water can be 

removed after about 40 minutes at 50 °C, for substrates that are less than about 25 micrometers 
thick. The time and temperature ranges can be adjusted to correspond with a substrate thickness 
as well as the type and capacity of the heating equipment. As a final product, as it would be 
presented to its packaging, or at the point of transferring onto a food item, a substrate typically 
10 has enough moisture so that it is sufficiently flexible so it does not fracture, yet can be removed 
from a release liner if one is present. For example, a substrate can have about 5 to about 10% 
moisture. 

The edible substrates 10 can be packaged and/or stored until a later time, for handling and 
processing in a separate process or facility or by a subsequent manufacturer or printer. 

15 Packaging such as bags, envelopes, boxes, and the like can be used to wrap and protect a 
substrate. Any conventional food packaging material can be used, but particularly useful 
materials are those that are would not have any deleterious effects on a substrate. Packaging 
having a good moisture vapor barrier is useful. Substrates made from certain compositions of 
the invention can maintain their stability when packaged in a substantially impervious container, 

20 particularly if the packaging can maintain the moisture retained in the substrate. Exemplary 
materials that packaging can be made from and are suitable for a substrate according to the 
invention include for example, polypropylene films, polyester films such as MYLAR® (E.L du 
Pont de Nemours and Company; Wilmington, DB), foils (e.g. aluminum) and the like. A printed 
or unprinted substrate made from a composition of the invention can be stored in a freezer, or at 

25 room temperature. A cool environment can be conducive to maintaining freshness of the 

substrate. Upon removal from a cooler or freezer, a substrate can be thawed and subsequently 
used to accept a transferred image, or can be directly adhered to a food item. A substrate, 
whether or not it bears an image, advantageously does not suffer deleterious effects when 
subjected to a freeze thaw regiment. 

30 An image can be placed onto a surface of a substrate using any suitable process, such as a 

silk screen printing process, offset printing, thermal transfer, ink jetting, etc. An image can 
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include, for example, informative indicia (e.g. dates, names, etc); pictures or illustrations of 
people, places and things; patterns; decorative art; and other aesthetic images. Substrates made 
according to embodiments of the invention can exhibit ability to hold and maintain the quality 
and integrity of an applied image. For example, images applied with an edible ink can be placed 
on certain substrates and maintained such that no significant or undesirable bleeding, fading, 
refractivity, haziness occurs. An image can be quite clear and aesthetically pleasing when 
applied onto a whitened substrate, such as those made from compositions according to the 
invention that include a whitening agent. Substrates with increased opacity can provide clear 
images, typically when used on food items such as frosted cakes and other pastries. 

An image can be applied in-line, as a substrate is made, just after a substrate reaches its 
non-flowable state, or at a later stage in a manufacturing process. It is may be possible that a 
non-image bearing substrate can be initially applied to a surface of a food item and then 
positioned to receive an image. Again, this can occur in-line, or off-line. Numerous types of 
edible or comestible products can have a substrate applied to it. Items, such as, but not limited 
to, pastries, iced cakes, pasties, ice-cream, cream, candy, vegetables, and meat products are food 
items that can be decorated, adorned or enhanced by a substrate according to the invention. An 
image can be made from an edible ink formulation, applied to the substrate in any suitable 
printing apparatus or process. For example, printing processes that may be used include silk 
screen, wet offset, lithographic blanket transfer, flexographic Anolux roller transfer, letter press 
rotary relief plate, web print, reel to reel, and gravure. Suitable printing apparatus include dry 
offset printers available from Heidelberg Druckmaschinen AG, Heidelberg, Germany, A.B. 
Dick-Itek Limited, Middlesex, England and Sakurai Machinery, Koto-ku, Tokyo, Japan. 

FIG. 4 shows the slot-coat applicator 40 and associated slot coating process in further 
detail. The edible material 1 8 may be supplied to the slot-coat applicator 40 using the flexible 
hose 54 from the pressure pump 50 (see FIG. 3). The slot-coat applicator 40 includes a 
mounting device 46 to suspend the applicator slot 42 at the appropriate height above the backing 
material 15. In one example, the slot-coat applicator 40 may be a modular dispensing gun 
system provided by Nordson Corporation of Duluth, GA. One or more valves 44 may operate to 
open and close the flow of edible material from the applicator slot 42. Such valves 44 may be 
electrically connected to the control unit 55 via cable 43. Alternatively, the valves 44 may be 
pneumatically controlled and a flexible hose (not shown) may be used to supply pressurized air 
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to the valves. The backing material 15 may be slightly lifted from the conveyor belt 30 by an 
applicator guide 48, which may maintain the backing material 15 at a substantially constant 
distance from the applicator slot 42. The backing material 15 may move under the applicator 
slot 42 while the valves 44 operate to open and close the flow of edible material 18 in a repeating 
sequence so that a spaced array of edible substrates 10 are deposited along the span of backing 
material 15. Small gaps may be provided between the depositions of edible substrates 10 to 
facilitate cutting the backing material 15 in the cutting system 70 (FIG. 3) such that the edible 
substrates 10 may be divided from each other by cutting the backing material 15 in the small 
gaps. 

The dimensions of the edible substrate 10, such as the thickness 1 1, may be adjusted by 
the size of the slot 42, the pressure of the material 18 supplied the pressure pump 50, and the 
linear speed of the backing material 15 with respect to the applicator slot The pressure from the 
pump 50 may vary from about 40 psi to 700 psi depending on the desired dispensing operation 
and other known variables. In the embodiment shown in FIG. 4, the applicator slot 42 is 
positioned above the backing material 15 such that the edible material 18 is dispensed in a 
substantially vertical direction onto the backing material 1 5. Alternatively, the applicator slot 42 
could be position to dispense the edible material 18 in a substantially horizontal direction such 
that the backing material 15 contacts a bottom edge of the applicator slot 42 while the edible 
material 18 is being dispensed thereon, 

FIG. 5 shows an alternative system for dispensing the edible material 18 on to the 
backing material 15, in accordance with another embodiment of the invention. A spray 
applicator 90 or an array of spray applicators 90 may be used in place of, or in combination with, 
the slot coat applicator 40. In one example, one or more suitable spray applicators 90 operate at 
a working air pressure of about 40-50 psi with a maximum spray pattern of about 240-270 mm. 
Suitable spray applicators include model 672-067 by supplied by Ingersoll-Rand Company 
Limited of Hamilton, Bermuda. Alternate spray systems include the DeVilbiss GTi-A 
Automatic Spray Gun from ITW Finishing UK located in Bournemouth, England. The edible 
material 18 may be provided to the spray applicator 90 from the pressure pump 50 (FIG. 3), and 
a one or more valves 94 operate to open and close the flow of material 18 dispensed from the 
sprayer nozzle 92. The valves 94 may be pneumatically controlled, and a flexible hose 93 may 
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be used to supply pressurized air to the valves. Alternatively, the valves 94 may be electrically 
connected to the control unit 55. 

As in the slot coating embodiment, the backing material 15 may be slightly lifted from 
the conveyor belt 30 by an applicator guide 98, which may maintain the backing material 15 at a 
substantially constant distance from the sprayer nozzle 92. The backing material 15 may move 
under the sprayer nozzle 92 while the valves 94 operate to open and close the flow of edible 
material 18 in a repeating pattern stich that an array of edible substrates 10 are deposited along 
the span of backing material 15. Optionally, small gaps may be provided between the spray 
depositions of edible substrates 10 to facilitate the cutting of the backing material 15 in the 
cutting system 70 (FIG. 3). Depending on the properties of the edible material 18, and the rate of 
deposition from the sprayer nozzle, more than one spray applications may be required to achieve 
the desired thickness 1 1 of the edible substrate 10. For instance, in certain embodiments the 
nozzles deposit about .002-.003 inches of edible material 18 on the backing material in a single 
pass. In order to build the substrate 10 up to a thickness 1 1 of about .010 inches, the edible 
material 18 may be dispensed by using three sets of sprayers or by cycling the backing material 
15 through a single spraying station three to four times. In such embodiments, the edible 
material 18 may be exposed to a drying system 60 before subsequent additional depositions from 
a bank of spray applicators 90. 

The deposition quality of the slot-coat applicator 40 and the spray applicator 90 may vary 
depending on the physical characteristics of the edible material 18 that is being dispensed. The 
mixture of ingredients in the edible material may be adjusted according to ambient conditions, 
including temperature and humidity. In some circumstances, the physical characteristics of the 
edible material 18, such as the viscosity, may change when the mixture is altered The viscosity 
for different mixtures of the edible material 18 may range from 1000 to 9000 centipoise. Many 
mixtures having higher viscosities are well suited to the slot-coating technique described above, 
whereas many lower viscosity embodiments are better suited to spray deposition. 

EXAMPLE 

A polyethylene-coated release paper (supplied by Cotek Papers, Ltd. of Draycott, 
England) having a width of about 500 mm and thickness of about 180 micrometers are moved on 
a conveyor belt to a slot-coat applicator at a rate of about 0.1 meters/second (about 20 
feet/minute). A starch-based, edible material having a density of about 1 .098 g/ml and a 
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viscosity of about 3,232 centipoise (calculated using a No. 2 Zahn cup) is provided to the slot- 
coat applicator, which is a modular dispensing gun system provided by Nordson Corporation of 
Duluth, GA. The edible material is supplied to the slot-coat applicator at a substantially constant 
pressure of about 350 psi using a pressure pump provided by Nordson Corporation of Duluth, 
GA. The slot-coat applicator includes pneumatic valves that controlled the flow of edible 
material from the applicator slot, which have an approximate width of about 470 mm. The 
valves are manipulated such that the edible material is deposited as separate substrates, each 
having a length of about 270 mm and a thickness of about 250 micrometers, along the span of 
releasable backing paper with about 30 mm gaps between the substrates. 

The edible substrates are transported along a conveyor system though an IRT drying 
system, which was provided by Solaronics IRT S.A. of Armentieres, France. The drying system 
includes a series of spaced-apart IRT-monocassette drying units that spanned a length of about 
20 meters, and each drying unit is capable of providing up to 3 kW of power to heat the edible 
substrates and remove a substantial portion of the moisture content (approximately 40 % of the 
weight of the edible material in this embodiment). After the edible material is sufficiently dried 
to a substantially non-flowable state, the edible substrates is transported through a rotary cutting 
system. The span of releasable backing paper is cut into individual sheets having dimensions of 
about 500 mm X 300 mm, each sheet having one edible substrate (dimensions of about 470 mm 
X 270 mm) approximately centered thereon. The cut backing paper and the corresponding 
edible substrates thereon are transported using a conveyor from the rotary cutting system to a 
wicket drying system provided by Trumax Ltd. of Bristol, England. The wicket drying system 
includes a sheet jogger to transport each sheet into an individual wicket and to gently collect the 
sheets as they offload from the wickets. Upon completion of the wicket drying system, the 
edible substrates are prepared for a printing process in which a design is applied to the exposed 
surface of the edible substrate using edible ink. 

EDIBLE SUBSTRATE FORMULATIONS 
Formulations suitable for use as the edible material 18 in the foregoing processes may 
contain starch, water and ingredients that cooperate to provide a formulation that can be made 
using a variety of substrate manufacturing techniques and result in substrates that are 
environment tolerable. In particular, components in a starch-based composition can include, for 
example, an emulsifier, a plasticizer, a stabilizer, a humectant, and a texturizer. Depending on 
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the total amount of each ingredient and the types of ingredients present in the composition, a 
specific component or ingredient can be multi-functional and serve in one or more of the 
described capacities. 

The starch in the composition can bes tised to primarily provide a base solid material or 
5 structure forming material. The starch can be used in unrefined, refined, unmodified or modified 
form. Exemplary starches include those based from maize (corn), potato, wheat, and tapioca 
starch. The amount of starch in a composition of the invention can be about 5 wt% to about 28 
wt%, a suitable range also being about 6 wt% to about 25 wt%. Certain compositions can 
include about 8 wt% to about 15 wt % starch. Gum acacia can optionally be included with the 

10 starch, adding to the structure forming material, at concentrations up to about 17 wt%. 

Water can be present in the composition at about 25 wt% to about 70 wt% of the total 
weight of the composition. Certain embodiments can have about 28 wt% to about 52 wt% water, 
and particular formulations can have about 35 wt% to about 45 wt%. Other useful compositions 
can have about 50 wt% to about 65 wt% water. 

1 5 Including an emulsifier in an edible composition in accordance with an exemplary 

formulation of the invention can be beneficial in ensuring homogeneity. The amount of 
emulsifier in a composition can be up to about 10 wt% of the total composition. Exemplary 
compositions can include up to about 5 wt% emulsifier, and other compositions can include 
about 0.5 wt% to about 1.5 wt% emulsifier. Suitable emulsifiers include for example, lecithin, 

20 polyglycerol polyricinoleate, acetic esters of monoglycerides, polyoxyethylene sorbitan 

monostearate (e.g. commercially available products such as POLYSORBATE 60, CRILLET, 
CRILLET VEG A, and TWEEN), and combinations thereof. A useful emulsifier is a product 
commercially available under the trade designation POLYSORBATE 60. Combinations of 
suitable emulsifiers can also be used in the composition. Substrates made from an exemplary 

25 composition according to the invention can exhibit an improved capability of holding (bearing) 
an applied image when the composition include an effective amount of emulsifier. This helps 
achieve and maintain the clarity of an image applied to a substrate. 

Including a plasticizer in the composition can impart a peelable, flexible characteristic to 
a resultant substrate made from a composition of the invention. Providing a flexible substrate 

30 can be beneficial in certain image printing techniques, such as off-set printing, where the 

substrate may need to be manipulated in, for example, axial or radial directions. The plasticizer 
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is also useful for ensuring that a substrate is peelable or removable from its carrier, such as a 
release liner. Transferring a substrate to a target food item is desirably accomplished without 
structural defects to the substrate, such as flaking, fracturing, etc. A preferred plasticizer is 
glycerin. Thus, easy or smooth removal from a release liner can prevent such damage. 
5 Compositions according to the invention can include up to about 10 wt% plasticizer; up to about 
5 wt% plasticizer is also suitable for exemplary compositions. 

A stabilizer can be useful in an edible composition to prevent separation of the 
ingredients, such as the solids from the liquids, or the fatty phase from the aqueous phase. 
Including a stabilizer also helps maintain the viscosity necessary to process the composition. A 

10 stabilizer can be present in the composition at up to about 16 wt%, based on the total weight of 
the composition. In an aspect, a stabilizer can be included at about 2 wt% to about 6 wt %; other 
compositions can include about 5 wt% to about 12 wt% stabilizer. Examples of useful stabilizers 
for the composition include one or more ingredients chosen from locust bean gum, arable gum, 
acacia gum, polysorbate, sodium alginate, starch, xanthan, acetic esters of monoglycerides, and 

15 polyglycerol polyricinoleate, sorbitol, and starch. In exemplary embodiments, a stabilizer can 
advantageously work in additional capacities, such as a suspension agent, or a thickener (e.g. 
viscosity modifier). Acacia gum, for example, can function as a stabilizer in the composition, 
yet can also impart thickening and structure forming features. When used as a viscosity 
modifier, a stabilizer can be present in a composition in any amount that imparts sufficient 

20 viscosity so that a composition is processable (e.g. spreadable). Many substrate manufacturing 
techniques, such as spray coating, screen printing, and slot coating typically require a 
composition to have a viscosity of about 1000 to about 9000 centipoise (cP). Lower viscosity 
compositions may be more conducive to spray coating, while the higher viscosity compositions 
tend to be capable of being processed by coating (e.g. slot coating) or screen printing, for 

25 example. Achieving a lower viscosity composition may involve adding higher amounts of water 
(e.g. greater than about 50 wt%) and/or adjustments to the concentration of other constituents of 
the composition. These compositions, having a viscosity of about 1000 to about 2000 cP, can be 
particularly suitable for spray applications. 

A humectant can be present in the composition at about 5 wt% to about 35 wt% of the 

30 composition, and pan be achieved by using one or more of, for example, sorbitol, glycerine, and 
sugars, such as icing cane sugar (e.g. sucrose), fondant icing sugar, xylitol, glucose, and fructose. 

13 
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Useful formulations for exemplary compositions include about 2 wt% to about 6 wt% humectant, 
and also about 6 wt% to about 10 wt% humectant; while others can include 10 wt% to about 16 
wt%. Humectants can be used to retain the moisture of a composition and thereby impart 
flexibility to the composition once it has been formed into, for example, a substrate. Desirably, 
substrates are sufficiently flexible so it can be handled without fracturing or falling apart. 

Compositions of the invention can also include a texturizer, an ingredient that can help a 
mixture flow, such as what occurs when substrates are made. A texturizer can retain and/or bind 
the water, to provide a flowable, pourable, coatable, extrudable or sprayable composition. 
Materials that can be used as the texturizer include, but are not limited to, acacia gum, Arabic 
gum, glucose, fructose, sucrose, and' combinations thereof. The texturizer can be present in the 
composition at about 1 wt% to about 20 wt%, and also between about 7 wt% to about 15 wt%. 

As noted above, substrates made in accordance with the invention can be used for 
decorating confectionary foods that are often cut into individual pieces, such as what is often 
done with a cake. In these applications, it is generally desirable that the substrate easily cuts 
without fraying or fracturing and maintains the integrity of an image (if one exists on the 
substrate). This cuttability feature can be achieved by optionally using a disintegrant. The 
disintegrant can be present up to about 12 wt%, however, the amount can be adjusted according 
to a particular application of a substrate. A useful disintegrant material is microcrystalline 
cellulose. 

Other optional additives that can be included in compositions of the invention including, 
but not limited to, sweeteners, color enhancing agents, preservatives, flavoring, and rheology 
modifiers. Suitable sweeteners include for example, sorbitol, glucose syrup, fructose, sucrose, 
dextrose, aspartame, and sugars such as icing cane sugar and fondant icing sugar. Use of 
sweeteners can also be beneficial in applications where a composition is made into a freezable 
substrate since a sweetener can change (e.g. depress) the freezing point and also aid in freeze- 
thaw stability of a substrate. Certain sweeteners such as sorbitol, have many useful 
characteristics that impart various features to the composition beyond just sweetening; therefore 
it can be beneficial to use sorbitol as a sweetener as it may serve other functions in the 
composition as described above. Dextrose, in the form of dextrose monohydrate can also be 
useful, as it can add smooth and cooling taste to the composition. In an embodiment of the 
invention, the sweetener can be in a composition at a concentration up to about 30 wt%, a 
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suitable range also being about 5 wt% to about 15 wt%. The amount of sweetener, however, can 
be adjusted according to a desired taste. Color enhancing agents can be, for example, whiteners, 
colorants, inks, dyes, or pigments. Certain substrates are often desirably whitened for aesthetic 
reasons, particularly when used for decorating pastries such as cakes, cupcakes, and the like. A 
5 popular whitening agent for confectionary applications is titanium dioxide. In the practice of the 
invention, up to about 4 wt% titanium dioxide can be used in an exemplary composition. Any 
known pigment approved for human consumption may be used as the color enhancing agent, 
including, for example, carmoisine, quinoline, ponceau 4R, blue 1, vegetable carbon, blue V, 
blue 2, and FD&C pigments such as yellow 5, red 3, red 40, blue 1, and blue 2. A preservative 

10 can be added to a composition to increase the shelf life and inhibit microbial growth (e.g. 

microorganisms including, but not limited to yeast, mold, bacteria). Up to about 1 wt% of a 
preservative can be added to an exemplary edible composition of the invention. Examples of 
useful food preservatives for the compositions of the invention are citric acid, potassium sorbate, 
sorbic acid, sodium benzoate, EDTA and combinations thereof. Flavoring agents for 

15 embodiments of the invention can include citric acid, vanilla, and any other edible natural or 
artificial flavorant. The flavoring agent can be present up to about 1 wt% of the composition. 

Optionally, a fatty phase comprising oil can be included in a composition of the invention 
as a rheology modifier. The oil can be any edible oil, and preferably a vegetable oil, such as one 
derived from for example, rapeseed, corn, and soy. A combination of oils can also be used. In 

20 an embodiment, rapeseed oil is used to enhance the behavior of the composition as it is applied 
to a backing such as a release liner. In particular, rapeseed oil can assist and enhance the 
composition's ability to coat (e.g. lay or spread on) a waxy release liner. An oil can be present in 
a composition at up to about 15 wt% of the total composition. 

A suitable edible substrate formulation can be made by first dry blending all the dry 

25 ingredients except the color enhancing agent if used. The liquid ingredients, including the 

emulsifier are then blended together into a separate mixture. The optional color enhancing agent 
is then added to the liquid mixture and dispersed therein using a high shear mixer. This mixing 
is generally performed for approximately 5 minutes, although the mixing time can be adjusted 
according to amounts used. The fatty phase ingredients (e.g., lecithin and/or oil) are initially 

30 heated to, for example about 70-80 °C and then added to the liquid mixture and dispersed therein 
using a high shear mixer. Finally, the liquid mixture (with fatty phase) is then added to the 
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blended dry ingredients and mixed for a sufficient time to achieve a well-mixed blend. Mixing 
time for the final blend can typically take, for example, 5 minutes, although time adjustments can 
be necessary for larger or smaller volumes of compositions, or for equipment that may have 
different mixing speeds and capacities. 

Exemplary compositions, when made into planar substrates, demonstrate high tolerance 
to extreme temperatures and levels of humidity. In one embodiment of the invention, a substrate 
(whether it is imprinted upon or not) is capable of withstanding a freeze thaw regime without 
suffering any deleterious affects thereto. Thus, substrates made from a composition of the 
invention can be conveniently frozen (e.g. manufactured, stored etc.) at about 0 °C or less, and 
allowed to thaw at, for example, room temperature, when ready for use or handling (e.g. 
shipping). A substrate made from a composition of the invention can be also be, for example, 
frozen, thawed, and then heated to, for example, cooking temperatures. In an aspect, a substrate 
can be stable in freezing temperatures, yet maintain its integrity even after being subjected to 
cooking temperatures, such as above 75 °C. It has been found, for example, that image-bearing 
substrates made from certain compositions according to the invention demonstrate an ability to 
maintain the integrity of the substrate and the quality of an image (e.g. definition and clarity) 
after being exposed to baking conditions (e.g. temperatures greater than about 93 °C). Thus the 
image bearing substrate can be placed on a partially processed or unprocessed food product 
before being subjected to the final cooking process, which can be any of a variety of methods 
such as baking, grilling, frying, broiling, etc. These cooking techniques can sometimes reach up 
to about 275 °C. However, for deep frying, for example, the temperature range can be lower, 
depending what type of oil is used. With certain compositions, a substrate can be made to 
optionally expand with its target food item, such as what occurs with dough-based products. 
Upon expansion, the image can maintain its definition even as the product becomes fully 
processed. 

A temperature range in which a substrate according to the invention can be stable is from 
about -35 °C to about 275 °C. Edible compositions can be formulated to provide substrates that 
are stable within about 0 °C to about 20 °C, while others can withstand temperatures of about 18 
°C to about 32 °C and maintain their stability. Stability can be in regards to the structure of the 
substrate, as well as its freshness (e.g. edibility, taste, color, etc). A stable substrate would not, 
for example, experience any significant and/or unexpected softening or hardening which would 
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make it difficult to process for image application or for placement onto a food item. Some 
softening can occur when a substrate is subjected to added heat, such as in cooking. However, 
this would not be considered instability, as the softening is expected and desirable, and can help 
keep the substrate in place on the food surface. A stable substrate also describes one that does 
not fall apart upon any process-appropriate handling. Furthermore, a stable substrate would 
typically not experience any significant or undesired discoloration or change in taste. 

A substrate formed from a composition described herein can be highly tolerable to both 
low and high humidity levels. Environments of substantially no to low humidity, such as about 
5% RH (relative humidity) typically would not affect the integrity of the substrate. Thus, a 
substrate made from a composition according to the invention can be stable in an environment 
having greater than about 5% humidity. Even more advantageously, a substrate can be tolerable 
of high humidity levels. For example, a substrate according to the invention can be stable above 
about 50% RH, a humidity level at which conventional substrates can experience detrimental 
effects. Certain substrates can even withstand humidity levels of up to about 100%. In high 
humidity conditions, exemplary compositions of the invention that are formed into substrates as 
a layer on a compatible backing or release liner can conveniently be transferred to a food item 
without fracturing or falling apart. 

FORMULATION 1 

A composition with the ingredients listed in Table 1 was made by first mixing the dry 
ingredients, except the titanium dioxide. The liquid ingredients were then mixed together. The 
fatty phase ingredients were heated to about 70°- 80°C and then admixed to the liquid mixture. 
The dry mixture was then mixed to the liquid/fatty phase mixture and blended well. All the 
mixing was performed with a high shear homogenizer. 

An amount of the composition was coated onto a wax coated paper as a sheet 
(approximately 30.5 cm x 30.5 cm) and oven dried in a series of heat treatments that averaged to 
about 50°C and totaled forty minutes of oven baking. The heat treatments were performed in an 
oven equipped with an infrared heating element (IRT-Monocassette w/Control Unit from 
Solaronics IRT S.A.; Armentieres, France). The composition layer was considered to be 
substantially non-flowable after some oven heating, and considered fully cured prior to applying 
an image thereon. Various sample sizes and shapes were cut (e.g. die-cut) from the substrate 
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sheets, all samples dimensioned to fit on a food item. Each sample was then applied to a food 
item and subjected to cooking conditions, including baking, grilling and flying. 

Samples that were baked were placed on biscuits, scones or pies then heated to about 160 
°C to about 250 °C. Samples that were deep fried were applied on chicken pieces (e.g. nuggets) 
5 and sausage rolls, and then fried at about 1 80 to about 200 °C. Grilled samples were chicken and 
fish pieces that bore imaged substrate samples; these were grilled at 160 to about 200 °C. 

All samples cooked according to techniques described above were observed to be stable 
and capable of maintaining the quality of the image even after the cooling step. 

Table 1 





% by wt. 


Wt. in Kg 




Gum Acacia 


14.04 


6.06 




Maize Starch 


13.34 


5.76 


Dry 


Macrocrystalline Cellulose 


L95 


0.84 


Ingredients 


Xanthan 


0.70 


0.30 




Titanium Dioxide 


2.90 


1.25 




Modified Starch 


0.49 


0.21 




Potassium Sorbate 


0.14 


0.06 




Water 


41.70 


18.00 




Sorbitol 


9.27 


4.00 


Liquid 


Glycerine 


4.63 


2.00 


Ingredients 


Polysorbate 60 


0.97 


0.42 




Vanilla Flavoring 


0.12 


0.05 


Fatty 


Lecithin 


0.51 


0.22 


Phase 


Rapeseed Oil 


9.27 


4.00 




Total 


100.00 


43.17 



10 

FORMULATION2 

A composition with the ingredients and amounts listed helow in Table 2 was made in 
similar fashion to the mixing procedure of Example 1. 

' Table 2 





% By Wt 


Wt. in Kg 




Maize Starch 


14.48 


6.91 


Microcrystalline Cellulose 


6.34 


3.02 


Gum Acacia 


6.24 


2.98 
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Dry 
Ingredients 


Icing Cane Sugar 


5.03 


2.40 


Dextrose Monohydrate 


4.23 


2.02 


Titanium Dioxide 


3.15 


1.50 


Modified Starch 


0.50 


0.24 


Citric Acid 


0.30 


0.14 


Potassium Sorbate 


0.08 


0.04 


Xanthan 


0.30 


0.14 


Liquid 
Ingredients 


Water 


40.24 


19.20 


Glucose liquid 


9.36 


4.46 


Glycerine 


3.72 


1.78 


Polysorbate 60 


1.11 


0.53 


Sorbitol 


0.40 


0.19 


Vanilla flavoring 


0.10 


0.05 


Fatty 
Phase 


Rapeseed Oil 


4.02 


1.92 


Lecithin 


0.40 


0.19 




Total 


100. 


47.72 



Substrates made from this composition were frozen and then thawed to room 
temperature. It was observed that the freeze-thaw regiment did not result in any significant 
detrimental effects on the substrate. Samples of the substrate were also subjected to a high 
humidity environment. The samples remained stable. 

FORMULA TION 3 

A composition having the following ingredients and amounts as provided below in Table 
3 was prepared. 

Table 3 





Wt. % 


Dry 


Gum Acacia 


8.81% 


Microcrystalline Cellulose 


1.17% 


Xanthan 


0.59% 


Titanium Dioxide 


0.59% 
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Ingredients 


Modified Starch 
(Pre-gelatinised Waxy Maize 
Starch) 


0.44% 




Aspartame 


0.06% 




Potassium Sorbate 


0.09% 




Maize Starch 


8.37% 




Sorbitol 


8.81% 


Liquid 


Glycerine 


5.87% 


Ingredients 


Water 


64.62% 




Polysorbate 60 


0.59% 




Total 


100% , 



All the dry ingredients except titanium dioxide were dry blended in a mixer. All the 
liquid ingredients were blended in a separate mixture, to which titanium dioxide was then added 
and dispersed using a high shear mixer/homogenizer (mfr: Silverson Machines, Inc.; East 
5 Longmeadow, MA). Mixing was conducted for approximately 5 minutes. The liquid mixture 
was then added to the dry mixture and mixed until a well blended composition was achieved. 
The composition was then sieved through a fine mesh (size: 250 micrometers). The final 
composition was then made into substrates using either (1) an air operated spray gun (Ingersoll- 
Rand 672-067) or (2) a slot coater. Average thickness of each substrate varied from about 0.005 
10 to about 0.025 inches. 

The substrate sheets were oven dried in a series of heat treatments that averaged about 
50° C and totaled forty minutes of oven baking. The heat treatments were performed in an oven 
equipped with an Infrared heating element (IRT-Monocassette w/Control Unit from Solaronics 
IRT S.A.; Armentieres, France). The composition layer was considered to be substantially non- 
15 flowable after some oven heating, and considered fully cured prior to applying an image thereon. 
The samples were considered stable and capable of being handled in various climate conditions. 

FORMULATION 4 

A composition having the ingredients and amounts as provided below in Table 4 was 
20 prepared according to the procedure described in Example 3, except the citric acid was treated 
the same as titanium dioxide (i.e. added at a later stage). 
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Table 4 





% by wt. 




Potassium Sorbate 


0.02% 




Maize Starch 


13.93% 




Titanium Dioxide 


2.95% 


Dry 


Modified Starch 


0.46% 


Ingredients 


Tcine Cane Sut?ar 


4.45% 




Dextrose Monohvdrate 


3.72% 




Microcrystailine Cellulose 


5.65% 




Gum Acacia 


5.65% 




Glucose syrup 


8.45% 




Glycerine 


3.32% 




Water 


49.83% 


Liquid 


Polysorbate 60 


0.92% 


Ingredients . 


Sorbitol 


0.37% 




Citric Acid 


0.23% 




Vanilla Flavoring 


0.05% 




Total 


100% 



Substrate sheets were made from the composition using a slot coater, and heat treated 
according to the procedure described in Example 3. Samples were found to be stable and 
capable of being handled in various climate conditions. 

FORMULATIONS 

A composition having the following ingredients and amounts as provided below in Table 
5 was prepared according to the procedure described in Example 3. 

Table 5 





% by wt. 




Maize Starch 


10.10 




Gum Acacia 


10.10 


Dry 


Xanthan 


1.37 


Ingredients 


Titanium Dioxide 


0.13 




Potassium Sorbate 


0.10 
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Sweeteners 


0.06 


Liquid 
Ingredients 


Water 


60.63 


Polysorbate 60 


0.67 


Sorbitol 


16.84 




Total 


100 



Substrate sheets were made from the composition according to the procedure described in 
Example 3. Samples were found to be stable and capable of being handled in various climate 
conditions. 

A number of embodiments of the invention have been described. Nevertheless, it will be 
understood that various modifications may be made without departing from the spirit and scope 
of the invention. Accordingly, other embodiments are within the scope of the following claims. 

60131979.doc 
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Silicone Release Materials 
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2PE90 
2PE120 
2PE140 
2PE160 



Machine finished kraft papers with an LDPE coating applied to both sides 
These are available either 1 or 2 side silicone coated, with a release 
differential if required (by convention, the easier release coating is applied 
to the glossier side of the paper). The polyethylene coatings give the rele^e 
paper excellent dimensional stability and lay flat characterises as weTl aT 
providing a barrier to solvent absorption. The nature of LDPE means that 
these papers are not suitable for applications where high temperature 
resistance is required. 



Physical Properties 



Grade 0 



2PE90/nm 



2PE90/nm 



2PE120/W? 



2PE140//I/77 



2PE160/nm 



Base 
Weight 
(9>m 2 ) 



15+60+15 



15+64+15 
20+80+20 
20+100+20 
20+120+20 



Thick- 
ness 



104 



86 
138 
159 
181 



Tensile 
Strength 
(kN/m) 



MO 



5.0 



4.7 
6.4 



8.0 
9.6 



CD 



2.0 



2.0 
3.4 



4.2 
5.0 



Tear Strength 
(mN) 



MD 



300 



400 
800 



1200 



1200 



CO 



370 



480 



960 
1300 



1400 



• o 



wu 



w 
w 



w 



Release Levels! 3 * 



Description 



1 or 2 side siflconjsed 



1 or 2 side siliconised 



1 or 2 side sificonised 
1 or 2 side siliconised 



vSSl^ Re,CaSe LCVelS> ° an be different to achieve a differential, 

(2) Key to colours: W - White, U = Unbleached, A - Amber 

(3) Typical Release Figures: 

' ~2 



1 or 2 side siliconised ffi 



eg- 



Release Lev el 

.Rel ease Force (Q/25mm) 



1 

15 



25 



Tested according to CTM1, based on FINAT test method FTM10 mino toa Tot,*,..: 

BOWminu* a, an a„ g ,e of .SO" on sanies aged at t^Zlllt^Z^ oVf t T° n ° f 



psi. 

customer requirements 



(4) All products can be back printed or printed under silicone to 

(5) fro° d ^n Ca " be ^ u P p,ied ih ree,s «P to -1600mm wide, coils down to I2mm wide or in sheets 
from 50mm x 50mm up to 1300mm x 1500mm as appropriate 
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Efficient pump systems 
provide consistent 
delivery of liquid 
adhesives and maximize 
production flexibility. > 



Walcom WM 360 series pump 
systems from Nordson Corporation 
feature dual-acting piston pumps 
and pressure regulators to match 
specific production needs. An 
•effective circulating pump design * 
protects liquid adhesive bonding 
characteristics and reduces shear. . 

These versatile pumps 
efficiently handle a wide range of 
liquid adhesive types, viscosities and 
pattern requirements with superior 
bonding results. The configurable 
systems overcome typical produc- 
tion constraints caused from 
pressure drops in line speed 
variation and vertical or long-dis- 
tance material transfer. 

The WM 360 lid-mount pumps 
are available in two air-to-fluid pres- 
sure ratios and pump from 20, 30 or 
200-liter (5- or 55 : galIon) containers. 
The standard 1 2:1 ratio pump 
accommodates low-, or high-speed, 
and constant- or variable-speed 
operations. The 6:1 ratio pump effi- 
ciently handles low-volume opera- 
tions, pressure-sensitive and low- 
• viscosity adhesives. 

The WM 360W wall-mount 
version permits pumping over long 
distances from reservoirs or existing 
plant overhead distribution systems. 
The pump draws adhesive through 
an efficient inlet tube arrangement to 
recycle adhesive into the system. 

TheWM 360W avoids 
container adhesive skinning that 
can result in cured material in the 
system. The wall-mount pump is 
available with a 12:1 air-to-fluid 
pressure ratio. 



WM 360 
Lid-mount pump 




WM 360W 
Wall-mount pump 



Superior design provides 
reliable bonding 
performance. 

■ Balanced air motor design 
provides constant adhesive 
delivery up to 18 liters per hour 
(4.8 gal/hr). 

■ Rapid-reverse air motor minimizes 
pump wink even at low pressures. 

■ Gasket-free hydraulic pump 
design constantly recirculates 

' adhesive, even when guns are off, to 
reduce shearing and protect bonding 
characteristics. 

■ WM370 hydraulic pressure 
regulators provide accurate flow- 
back relief during emergency stops 
to avoid hammer heads. Inter- 
changeable ratio rings simplify 
changeovers and maintain adhesive 
regulation, regardless of viscosity. 

■ For precise bead volume 
control in high- or variable-speed 
production, WM 350 hydraulic 
pressure regulators provide premium 
flow control during emergency stops. 



■ Integrated filter removes 
contaminants that can negatively 
affect bonding performance. 

Long service life reduces 
maintenance costs. 

■ Use of stainless steel and 
engineered plastics on all wetted 
pump and regulator parts provides 
corrosion and leakage protection to 
extend service life and reduce 
downtime. 

■ Integrated purge valve flushes 
adhesive back into the system to 
reduce cleaning time. 

■ Air-driven operation is safe for 
solvent-based adhesives. 

■ Pumps comply with major 
approval codes worldwide, including 
CE, ULandCSA. • 
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WalcorrT WM 360 Series Pump Systems 



Specifications 



WM 360 Series Piston Pumps 

Operating Fluid Pressure Range: 
12:1 WM360, 

WM 360W 48 bar (705 psi) 

6:1 WM360 24 bar (353 psi) 

Pumping Rate: 0.3 L/min (0.08 gal/min) 
0.4 bar (5.9 psi) 



WM 370 Pressure Regulators 

Ratio Ring Diameter: 
WM 370-35 
WM 370-55 
WM 370-75 



35 mm (1.38 in.) 
55 mm (2.16 in.) 
75 mm (2.95 in.) 



Minimum Operating 
Pressure: 



Maximum Operating 
Pressure: 

Minimum Air Line 
ID Recommended: 

Output Threading: 

Air Consumption: 
12:1 WM 360, 
WM 360W 
6:1 WM 360 



4 bar (59 psi) 

8 mm (0.31 in.) 
1/2 in. UNF-20 



6 L/min (0.21 scfm) 
3 L/min (0.1 1 scfm) 



Maximum Hydraulic Pressure: 

WM 370-35 1 2 bar (1 76 psi) 
• WM 370-55 30 bar (441 psi) 
WM 370-75 50 bar (735 psi) 

Pneumatic Regulation 

Range: 0 to 6 bar (0 to 88 psi) 



Hydraulic Input and 
Output Threading: 

Flow-Back Threading: 

Maximum Operating 
Temperature: 



WM 350 Pressure Regulators 

Pressure Ratio;. 

WM351 0.8:1 

WM 352 2.4:1 

WM 353 3.4:1 

WM354 , 8:1 



Maximum Hydraulic 
Pressure: 



90 bar (1323 psi) 



Pneumatic Regulation 

Range: . .0 to 8 bar (0 to 1 1 8 psi) 

Hydraulic Input and Output Threading: 



Weight: 



1/4 in. G 
1/4 in. G 

50° C (120° F) 
3.5 kg (7.7 lb) 



Ambient Temperature: 1 6 to +50° C 
.(33° to +120° F) 



Sound Intensity: 
Suction Lift (wet): 



Weight: 



WM 360 
WM 360W 



<70 dB(A) 
1 .5 m (±3000 cps) 

13 kg (28.7 ib) 
16 kg (35.3 Ib) 




WM 351,352 
WM 353, 354 

Flow-Back Threading: 

Maximum Operating 
Temperature: 

Weight 

WM 351 
WM352 
WM353 
WM354 



.1/4 in. NPT 
3/8 in. NPT 

1/4 in. NPT 



.60°C(140°F) 

2 kg (4.4 lb) 

3 kg (6.6 lb) 

4 kg (8.8 lb) 
5 kg (11.0!b) 



Dimensions 



WM 360W 

Wall-Mount Piston Pump 



WM 360 Lid-Mount Piston Pumps 



; Dimension mm (in.) 


WM 360W 


j Width 


330(13.0) 


Height 


580 (22.8) 


| Depth 


205 (8.1) 


Pressure Regulators 


* 



Dimension mm (in.) 


30 L 


20 L (5 gal) 


200 L (55 gal). . 


Diameter 


400(15.7) . 


314(12.4) 


600 (23.6) 


Bottom Height 


365 (14.4) 


344 (13;5) 


365 (14.4) 



Dimension mm fin.) 


WM 370-35 | WM 370-55 WM 370-75 


WM 351 


WM 352 | WM 353 


WM 354 


Diameter 


124.5(4.9) 


50 (2.0) 


78 (3.1) 


• 131 (5.2) 


Height 


90 (3.5) 120 (4.7) 


125 (4.9) 


158(6.2) | .230(9.1) 


280 (11.0) 



For more information, talk with your Nordson representative or contact your Nordson regional office. 



United States Canada 

Duluth, Georgia Markham, Ontario 

Telephone: (800) 683-2314 Telephone: (905)475-6730 Telephone: 31-13-5113775 

Facsimile: (770)497-3733 Facsimile: (905)475-8821 Facsimile: 31-13-5113995 



Europe 

Udenhout, The Netherlands 



Japan Asia/Australia/Latin America 

Tokyo. Japan Duluth, Georgia 

Telephone: (81) 3-5762-2700 Telephone: (770) 497-3400 
Facsimile: (81)3-5762-2701 Facsimile: (770)497-3588 



Nordson. 



Nordson Corporation 



11475 Lakefield Drive • Duluth, Georgia 30097-1511 
Internet: www.nordson.com 



© 1998 Nordson Corporation 
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Chameleon™ Gun System 

Modular gun system provides unmatched flexibility to hot melt adhesive 
and cold glue applications. 



Nor d son* 
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The Nordson Chameleon dispensing system 
applies hot melt and cold adhesiyes in an unlimited 
variety of patterns using just one dispensing gun. 



For over 50 years Nordson application 
technologies have defined the ways 
adhesives are applied in applications ranging 
from packaging to converting and from 
general assembly to nonwovens. 

Manufacturers in these and other industries 
have benefited from innovative Nordson 
technologies that allow adhesives to be 
applied faster, with greater accuracy, less 
material waste and reduced maintenance. 

Now, Nordson technology delivers the first 
dispensing system that lets you apply 
multiple patterns of hot and cold adhesives 
with pneumatic or electric guris using the 
same core dispensing manifold. 

Introducing the next 
generation in dispensing 
technology. 

The Nordson Chameleon Gun system is a universal adhesive 
dispensing system with fully interchangeable parts, making it 
ideal for all your applications. 




The revolutionary Chameleon Gun system can be adapted for 
use in a wide range of hot and cold adhesive applications. 
Universal pattern mini-bead plates even let you use the 
system for both contact and non-contact adhesive applications. 




Chameleon gun with horizontally 
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Maximize your application versatility. 

The multi-modular design, and a comprehensive selection of 
nap guides and brackets let you optimize adhesive dispensing 
versatility. The performance of guides and bracketry play an 
important role in the success of your gluing operations. The . 
Chameleon system features a wide variety of guides, guide 
plates and brackets configured to your process. Top and 
bottom flap guides allow product to be guided fast and 
smoothly through the system. Universal-style brackets can 
be mounted vertically or horizontally to provide numerous 
dispensing options. 

Advanced technology 
improves application precision. 

The Chameleon system's slot and slot-bead plates are ' 
precision-ground to deliver adhesive to the substrate with 
improved accuracy and consistency. This design lets you 
precisely apply the correct volume of adhesive time after time 
in applications ranging from sift-proof packaging to bottom 
gluing of bags and sacks. 

Adhesive is delivered through a central feeding channel, 
resulting in precise bead synchronization. Adhesive routing 
and integrated flow control produce equal and balanced 
adhesive lines in contact or mini-bead applications. 

Competitive non-contact applicators jet adhesive onto the 
substrate. Adhesive may be difficult to control and result in 
splashing, stringing and unacceptable products. Chameleon 
contact application systems dispense adhesive directly onto 
the substrate, avoiding clogged nozzles, adhesive buildup and 
misdirected adhesive beads common with non-contact 




You get more value with Nordson. 

Every Nordson product and systeftn is backed by the most 
extensive sales and sendee program in the industry. The 
Nordson Package of Values is designed to keep your operation 
productive and profitable and includes production testing, 
application engineering, installation assistance and operator 
training. We have built our reputation on fast, dependable 
service and our ability to respond to your changing 
requirements. 

When it's time to solve your adhesive dispensing challenges, 
invest in more than equipment. Invest in your future, with 
Nordson. 

For more information on the Nordson Chameleon Gun system 
or other Nordson products, call Nordson Corporation at 
(800) 683-2314 or visit us on the Internetatwww.nordson.com. 



Chameleon gun with horizontally 
mounted pneumatic and electric 
dispensing modules guns (or 
cold glue applications 





Chameleon gun with 
pneumatic dispensing 
modules for bottom-gluing 
applications using cold adhesive. 
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Slot-bead Plate 
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i^SOLARONICS IRT 

IRT-MONOCASSETTE 
WITH CONTROL UNIT 



•j& :ows & a g-g „ a 31 




Application fields 

IRT-Monocassette with control unit is the complete IR-equipment in miniature 
for drying and heating. Other examples of applications are hardening, shrinkinq 
melting and gelatinization. 

IRT-Monocassette 

• It is supplied with 1 ,5 m heat resistant electrical connection cable 

• More than one cassette can be installed with a minimum distance of 10 mm 
between the cassettes 

• It can easily be connected to the power supply. If control of the power is 
preferred, a control unit can be supplied. 

• It meets the CE-marking 73/23/EEC, 93/68/EEC, 89/336/EEC, 92/31 /EEC 
requirements. 



SOLARONICS IRTS.A 
ARMENTIERES, France 
Tel. +33 (0) 320 10 59 00 
Fax +33 (0) 320 44 1718 
www.so1aronics-Hrt.com 



SOLARONICS IRT AB 

VANERSBORG, Sweden 
Tel +46(0) 521 2810 50 
Fax +46 (0) 521 676 50 
www.solaronics-irt.com 



J 



SOLARONICS IRT PT 

JAKARTA, Indonesia 

Tel. +62 (0) 21 781 24 51/ — 

Fax +62 (0) 21 781 24 53 SOLE U.K. DISTRIBUTORS 
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SOLARONICS IRT OY 

VANTAA, Finland 

Tel. +358 (0)9 439 13 40 

Fax +356 (0) 9 439 1 3 444 



Jarshlro limited 



Bristol Way 
Stoke Go/dens 
Sough SU 3QE 
Tel (01753)625123 



•fiSi Q Q , « CI 3E ES AOS 



IRT-Monocassette 
with duct 



n 



Model 



Measure: LxWxH Voltage 



LP 360 
LE360 
LP 360 
LE 360 
LP 360 
LE 360 
LP 500 
LE 500 
LP 790 
LE 790 



1 kW 
1 KW 
2kW 
2kW 
3kW 
3kW 
2kW 
2kW 
3kW 
3kW 



363 x 
363 x 
363 x 
363 x 
363 x 
363 X 
503 X 
503 x 
793"x 
793 x 



65 x 
65 x 
65 x 
65 X 
65 x 
65 x 
65 X 
65 x 
65 x 
65 x 



136 mm 
136 mm 
136 mm 
136 mm 
136 mm 
136 mm 
136 mm 
136 mm 
136 mm 
136 mm 



230V 
230V 
230V 
230V 
230V 
230V 
400V 
400V 
400V 
400V 



IRT-Monocassette 
with integral fan 




Model 



Measure: LxWxH Voltage 



LP 360 
LE 360 
LP 360 
LE 360 
LP 500 
LE500 
LP 790 
LE 790 



1 kW 
1 kW 
2kW 
2kW 
2kW 
2kW 
3kW 
3kW 



363x65 
363 x 65 
363 x 65 
363 x 65 
503 x 65 
503 x 65 
793 x 65 
'793x65 



x 210 mm 
x 210 mm 
x 210 mm 
x 210 mm 
x 210 mm 
x 210 mm 
x 210 mm 
x 210 mm 



230V 
230V 
230V 
230V 
400V 
400V 
400V 
400V 



IRT-Monocassette 



one side 

Model 


L_ 


■or 






Measure: LxWxH 


Voltage 


LP 360 


1 kW 


363 x65x122 mm 


230V 


LE 360 


1 kW 


363 x 65 x 122 mm 


230V 


LP 360 


2kW 


363 x 65 x 122 mm 


230V 


LE 360 


2kW 


363 x 65 x 122 mm 


230V 


LP 500 


2kW 


503x65x122 mm 


400V 


LE500 


2kW 


503 x 65x 122 mm 


400V 


LP 790 


3kW 


793 x 65x122 mm 


400V 


LE 790 


3kW 


793 x 65x122 mm 


400V 




As shown in the picture above the IRT-Monocassette can 
be supplied in three variants for the cooling air supply: 

1 . With integral fan for cassette cooling. No further 
ventilation components are needed. 

2. With duct for external cooling ventilation. An external 
ventilation package is required. 

• 3. With duct in one side for external cooling ventilation 



Accessories for IRT-Monocassette 
Protection glass with glass holder 




As an accessory we can offe r protection glass for mounting 
in front of the cassette. The protection glass is mounted 
in holders on the sides of the cassette. 

The construction. is suitable for environments with a lot of 
dust, ink and paint splashes etc. 



Electrical installation: 

Installation must be made by 
an authorized electrician. 



Protection glass incl. glass holders LE/LP 360 
Protection glass incl. glass holders LE/LP 500 
Protection glass incl. glass holders LE/LP 790 
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Manufacturers and Suppliers of Screen printing machinery and Equipment ' 
Registered office 



Tnumax Limited 
Tower Road North, Warmley, Bristol BS30 8XP 
Tel: (0117)9353301 Fax:(0117)9353320 
Email: sales@taimax.co.uk 
Web: http://www.trumax.co.uk 



TRUMAX WICKET DRYER AND CROSS-OVER JOGGER SHEET COLLECTOR 

The design and construction of the wicket dryer is fully modular. Each module is 2 metres 
long and contains 157 wickets, angled at 35° to the vertical. Each module can be fitted with 
an inspection window. Optionally the dryer can be heated, the temperture is PLC controlled . 
between the limits ambient + 5°C up to 80°C. Loading and off loading of the substrate is 
automatically controlled, readjusting the index speed to suit the print speed up to a 
maximum operation of 2,200 iph. 

The Trumax cross-over jogger sheet collector transports the sheet from print machine into 
the wicket dryer. It also collects the sheets as they off load from the wickets. The sheets 
are gently jogged into a managable stack for collection. 

Model 720. Max sheet size 720 x 520mm. 

Specification . . 3 x No x Heated 2 m wicket modules 
@ £12,010.00 each 

1 x No Load/Unload and return module 

1 x Cross-over jogger sheet collector " 




Directors: F. R. MILLER, P. S. SMITH, B.Sc, S. R. SUMMERS. R. I. CLEMENTS 
Regd. In England No. 159941 1 V.A.T. Reg. No. 357837706 



Member of 
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riwDeVilbiss 




Oft. 



Operation Manual: GTi-A Automatic Gun 

Important; 

ftaad ami foOow «n Inacruotten* and safety PRECAUTIONS 



DESCRIPTION 



fha QT1-A !• a production apray gun auftabta for uaa wfth automatic and aamWautomafc machlnao. 



rha tiaafen uaaa oonipttam atcmWng technology lo reduca crvanpray and Imprcva coaling efficiency. Tb handle a wide range 
4 ooattna materlete tha malarial paaaagee, fluid Hp and naada an manufactured from high grade eteJnJeaa ateet Preoauro 
I material supply can be ie<*rctrfertng or direct 



* famovabla apray head elmptmee nurfntenanoa and cWenlng of malarial wetted oomponente. TTvo gun la trtjoittd by 
oumpfvaaad ah to a atngle acnng cylinder By a remotaty pcefttonod 3 way vaNa (euppVed by veer)* 



APPLICATION: General purpoaa ectvent baaed and waterbome coating material*, food and pb*nnat#ullcaf pr 

-Wf>0*TAMr, Thau gum am not deeJgned for uaa with highly coma** or highly abraahmj roatarfeJe and » uaed w» aueh 
material* n moat ba expected that the need for thofcvgh aaanlng endfar lha neoaaetty for raplacarnent parte ^ B J* 
H tiara li any da** ragardng the euttabUlty of a epecfflc malaria), adrfee what matatial la to bo r a —- 
forteet. 



endfor eubrnfl a aampto 



1 MODELS 



For ortJartng WwmatJon aao chart 1 for aaiacOon of air cap. t|p and r 

, r 



J I I |Thi— dCodaB^i 

J 1 1 : jFluidTlp Btza | 



oambtnaBam. 
=S8PN-NPS j 



1 SPECIFICATIONS 



3 



MOM CONNECTIONS 



1TB8P VNPS 
CtfntferAIr. WBBP -VNPS 

fcfirtwtal: H'BSP 5 VNP8 

IMNIMUN CYUNOER OKRATMQ PflESSURC: 4Jib*r<ft5t>VW) 

MAXIMUM RECOMMENDED WORKING PRESSURES 

AirSuppJy :P 1 •9'b•V<f30lbt/w■) 

AlthtAtrCv :0&UH101bMrtO 
AW CONSUMPTION: Sm column 4, chart 1. 
DCMENSIOHO: 8^ngui»2 
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I INSTALLATION 



IMPORTANT: In order to ensure that ihls equipment reaches you in first class condmon. protective coatirtos. rust Inhibitor 
pa^ges. equipment through with a suitable solvent before usVic^mov* the™ attorn ?m$3to 

See Figs 1 and 2 

S^JtSZ?^?? u B l2 ' 7m £ dia 7® lsr ho,e * and secure with screw. An additional 10mm diameter x12-Smm deep 
dowel bote V has been provided to enable users to centre the spray gun With mourning fixtures ol their own design^ 

HOSING 

Use separate filtered regulated air supplies for atomising and cylinder air. 

Connective cylinder air *• via*- control valve. For rast cylinder operation the control valve should be fitted as dose to the aun 
as possible or an additional quick exhaust verve installed in the tine. gun 

Attach etomlslng air hose to connector *B\ 

Connect material rtose(s) the spVay head. If material recirculation la not required, remove one of the connectors and lit 
plug, supplied with the gun. WARNING; See instructions under "Replacement o! Pans". cwineciore ano in 

Recommended hose sizes up to 10m (34ft) long, 
Atomlsation Air. 9mm (St 6') bore 

Cylinder Air. 6mm (1A*) bore 

Material: 9.5mm (36*) bore 



I OPERATION | 

See figure 2. 

1- rn^^o slr^S m^eri2.° to be ****** to the paint manufacturers instructions. Use a Bnt free 

2. Adjust the spray gun controls and atomising pressure before turning material supply on. 
2.1. Open valves 'O' marked FAN end *E" marked ATOM by turning counter-clockwise. 

JnSrlf 6 ^ n ° ed,e toob ' r "* * «™ open by 

2.3. Regulate cylinder air pressure to 4.5 bar (GSIbtyfn*). 

2.4. Adjust atomising air Pressure at the cap. Start with a low regulated pressure ie. 2 bar (30 tbf/irV). Turn on cylinder air and 
trigger spray gun with control valve. Increase regulated pressure to achieve 0.7bar (10 bfyw£ Note rWaJ 

NOTE: Use Pressure Test Unit or Test Cap Kit (see accessories) to check the atomising pressure at Ihe cap. 

3. Turn on material supply, trigger spray gun and adjust material flow, see chart 1/2 for guidance. 

4. Test spray and observe spray pattern. Adjust material or atomisoiion pressures until tho desire* pattern Is obtained if it 
? ™«K2S?£ ZSmSiSZE ?° W ^J> rcssu . re Ration, the fluid needle adjusting knJhS^S^M 
^J^TZ^^J^S^S^^ adjustment by restricting the fluid needle movement. Close knob by turning clobkwSo 
and gradually open using ratchet stops until the correct material flow Is achieved. 

5 * ^nSJ^XSS^S^ ^^^J^^ wWe * marke * ' Fan * and ' AtonV - 1710 fan ***** alter spray width from 
full Ian to round. Atom valve controls the degree ot atomlsation from fine to coarse.. 

NOTE: If the process requires altering the spray width recheck and adjust the air cap atomisation pressure (see *2-4 4 above). 



PREVENTIVE MAINTENANCE j 



FLUSHING THIS SYSTEM 

1 . Turn off atomising air supply and material supply. 

2. Relieve system pressures, open material relief valve and trigger gun Into booth or container. 

3. Remove air cap* 

4. Replace material with a suitable solvent. 

5. Tum on solvent suppry and flush hose and gun by triggering gun or recirculation, 

£T P oM ValV6 l ° lhe f0lUrn on CirCUlatin9 aySt * m * ^ d ***** *• *™ * <*« 

0Z!!?£: ~ I 3 " ?1 iTV 116 « in9 £ solv * nt ' bnjsh or wipe clean. 1/ any holes in the air cap are blocked use a toothpick or broom 
pattern obstruction. Never use a steel wire or hard implerncnt which will damage the air cop and result in a distoned 

<DITW1SSB - SO-£-2<HlS 

S . mmm ^ _ 
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~~~™ Page 12 of J 




CHART 1 100/1 20 and 13D AIR CAP, FLUID TlUID TIP & BAFFLE SELECTION GUIDE 



1 


2 


3 


4 


6 


6 


..,-7 


8 


AbfeTrtsSftmaftett 


RuMTtoReU 


NwrfflRetU 


UrRowtMo 




'pray distance 

IBS 


Mnwm pattern $ao 
mm 


fcffiateU 
OnfoXo. 


No. 


** Orterfa 


Sin (mm) 


•< Older Ka 


Or&xHOL 


0C7to 


100 


6TMI)%inO 


0.85 




GTVW20K. 


453 


100-200 


170 


290 


GTiA^405* 


100 


GTM07-100 


1.1 


GTI-213-11-K 


GT1A-420-K 


453 


150-200 


178 


300 


GTIA-4Q5-K 


100 


0TM07-100 


1.2 


GTV213-I2-K 


GTIA420-K 


453 


150-200 


178 


300. 


GTIA-4Q5-K 


100 


671*407-100 


1.4 


GTI-213-14-K 


GTlAr420-K 


453 . 


200-300 


178 


310 


GTTA-405* 


100 


GTl-407-100 


1.8 


GTI-213-18-K 


GT1A-420-K 


4S3 


.2004- 


178 


320 


G7TA-4QS-K 


100 


G71-407-1C0 


2.0 


OT-213-E0-K 


GT1A-420-K 


453 


200*- 


178 


325 


GTIA-405-K 


120 


GT1-407-120 


aes 


GT1.204-C85-K 


GT1A-422-08S-K 


S10 


100-200 


178 


280 


GT1-403-K 


120 


GTl-407-120 


1.0 


GTV204-10-K 


GT1A*22-10-K 


610 


100-300 


178 


310 


GTI-403-K 


120 


GTM07-120 


1.4 


GTV204-14-K 


G7VM22-I4.K 


510 


200* 


178 


320 


GTW03-K 


130 


QtM07*130 


1.4 


GT1-204.14-K 


GTVU22-14-K 


680 


200+ 


178 


300 


GT1-403-K 



Patterns and flows taken with 1 8 sec F4 material 

CHART 2 1 1 0 AIR CAP, FLUID TIP a BAFFLE SELECTION GUIDE 



1 


2 


3 


4 


5 


6 


7 


8 


ft Carta R« Ret 1 


RuMTinRtti 


NeedteReUS 


Aft n» tow 
OLD tar 


AppiOlMsitdalflaw 
ttUaSn (see Hotel 


Spny distance 
mm 


BflllBB8 pflctn SBC 
mm ' 


Baffle Ret3 
OrierH 


ft* 




Sre(mm) 


CrtcfKo. 


Older to. 


no 


GTW07-110 


0.8$ 


GTI-213-OS^K 


GTIA-420-K 


269 


100-200 


178 


305 


GTJA-405-K 


110 


GTU4Q7-110 


1.0 


GTI-213O0-K 


GTJA-420-K 


269 


100-200 


. 178 


310 


GTIA-4Q5-K 


110 


GT1-407-110 


1.1 


GT1-213-11-K 


GTIA-420-K 


269 


150-200 


178 


315 


GT1A-405-K 


no 


GTM07-110 


1.2 


GTI-213-12-K 


GTUU20-K 


269 


150-200 


178 


315 


GT1A-405-K 


ho 


GH-4O7U0 


1.4 


GTI-213-14-K 


GTIA-420-K 


269 


200-300 


178 


325 


GT1A-405-K 



• Patterns and flows taken with 18 soc F4 material 
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SAFETY WARMINGS 



1 FIRE AND EXPLOSION 



Solvents and coaling materials can be highly flammable or combustible, especially when sprayed. 

• Work stations must be provided with adequate ventilation/exhaust to prevent the builc-up of flammable vapours 

• Smoking and naked flames must not be allowed In the spraying or mixing areas. 

• Fire extinguishing equipment must be provided In the spraying and mixing areas. 

Users must comply with all local and national codes of practice and Insurance company requirements governlna ventilation 
lire precautions, operation, maintenance and. housekeeping of work stations. 

HALOGENATED HYDROCARBON SOLVENTS - for example 1.1 J-Trichloroethene and Methylene Chlorldo can chemically 
react with aluminium and galvanised or zinc coated parts and cause an explosion hazard. Read the label anddata sheet of the 
material you intend to spray. 

This equipment, as supplied, Is suitable for use with Halogenatod Hydrocarbons and the user must ensure that all other 
^" 5 P^^J n J^^ ! tIIJ-^ a J5S ?.*!*^V™"* Q with * es * materials. DO NOT SPRAY MATERIALS CONTAINING THESE 
SOLVENTS EXCEPT WITH EOUlPMENT SPECIFICALLY DESIGNATED BY THE MANUFACTURER AS BEING SUITABLE 
FOR SUCH USE. 

STATIC ELECTRICITY - generated by fluid moving through pipes and hoses. A static spark, capable of igniting certain 
solvents and coating materials, could be produced by high fluid llow rates. To prevent the risk of tire or explosion earth 
continuity to the spray equipment and object being sprayed should be maintained. 



| PERSONAL PROTECTIVE EQUIPMENT j 

TOXIC VAPOURS - when sprayed, certain materials may be poisonous, create irritation or otherwise be harmful to health 
IFhJB^ ™* ,D ' S - PFayed Md f0,U>W emendations: 

♦ The use of rosplmtory protective equipment is recommended at ail limes when spraying. Tno type of respiratory orotectfve 
equipment used must be compatible with the material being sprayed and the level of concentration. ^ • 

* Always wear eye protection when spraying or cleaning the equipment. 

- Gloves must be worn for spraying or cleaning the equipment when certain coating materials and solvents are used. 



TRAINING 



Personnel should be given adequate training in the safe use and maintenance of this equipment. Training courses on ail 
aspects of the equipment are available. For details contact your local representative. The instructions and safery precautions 
contained in this literature and the literature supplied with the coaxing material should be read and understood before the 
equipment Is used. 



1 MISUSE [ . 

• All spray guns project particles at high velocity and must never be aimed at any part of the booy. 

• Never exceed the recommended safe working pressures for any of tho equipment used. 

• The fitting of non-recommended or non-onginal accessories or spare parts may create hazardous conditions. 

• Before dismantling tho equipment for cleaning or maintenance, ail prossures, air and material, must be isolated and 
released. 

Trie disposal of non-metallic materials, must be carried out in an approved manner. Burning may generate toxic fumes. The 
removal of waste solvents and coating materials should be carried out by an authorised local waste disposal service. 

The materials used In the construction of this equipment are (bearing fn mind the warning on Halogenaled Hydracarbons) 
solvent resistant enabling the equipment to ae cleaned using gun Washing machines. However, this equipment must not be loft 
inside the gun washing machine for prolonged periods of time after the automatic cleaning cyclo has been completed. 

The solvents used In the gun washing machine should bo regularly checked to ensure that the equipment is net flushed 
through with contaminated material. Follow the recommendations of the machine manufacturer. 



| NOISE LEVELS 



The continuous A-wolghied sound pressure level of this spray gun may exceed 85 dB(A) depending on the air capttuid Up set- 
up betas used. Sound levels are measured using an impulse sound level meter and analyser, when the gun Is being used in a 
normal spraying application. Details of actual noise levels produced by the various air cap/liuid tip set-ups are available on 
rouuesL 
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I REPLACEMENT OF PARTS 



NOTE: Order n "^ e ![ s „ sh 2^^^ " at r ° r (f 9 ure 1 with suffix --K2" etc. at the end oi the number indicates a kit of oarts 
Examples Rcf 11. SSN.1023.KQ Is a kit of six disc springs. • a OJ pans * 

TO REMOVE SPRAY HEAD ASSEMBLY See Figure 1. 

Disconnect material hosc(a). Unscrew the retaining ring and remove the air cap. 

1. Using a small screwdriver remove the black plastic cover (14) at the top of the spray gun. Check that the slot In the 
piston C25) is uppermost so that the fluid needle (13) can be removed. W the slot is i^ot i in ihe c^rreci ^ c^Wol^^^emwl 
knob <33) and use a scmwdnVer In the centre nolo of the end cap (32) to rotale the piston (2S> lo^ co^c?rS 

2. Remove the 4 hexagon socket screws (4) hording the spray head (7) to the body, 
a Pull the spray head (7) forward to disengage the locating pin. 

Material Connectora/TMug (6, 6) 

WARNING: To £ ro J"**V r *^w f ">™ lho l «0«« of Halogonated Hydrocarbon materials, the spray head material passages 
are sealed It * essential when fining c*nnoctor/*>tug (5, 6) that sealing compound is applied arid It te Wghtened to tS 
recommended torque. Oo not remove or tighten fluid Up (2) if connector(s) (5, 6) are not fitted to the spray nVad? as t ma5 
loosen the spray head insert and cause irreparable damage. ' 11 may 

Remove connector<e)/plug with a 6mm hexagon key and dean threads in the spray head. Apply a medium sirenath thread 

SS^iSSS?* iS, pWST! r and mrcads ol ,he now conn Jlon s ^ y 

Fluid tip (2) anoYor baffle (3) 

Unscrew the fluid tip (2) remove bailie (3). 

To replace baffle, place ovor spiggol and engage tube into right hand hole (looking from front of gun I.eJarger of the twot 
Screw in fluid tip and tighten to recommended torque 16Nnt(l401bf In). , ■•wmcmhbi *h kto iwoj. 

Fluid Needle (13) and Packing Set (9) 

Remove Spray Head Assembly. Fluid Tip (2) and Baffle (3) as described. 

4.1. Remove needle (13); 

4.2. Remove retaining screw (12) using a hexagon key, remove disc springs (11). packing piece (10) and needle packing set 
Refer to enlarged view on Figure 1. 

4.3. Fit new retaining screw (12). disc springs (11). packing piece (10) and needle packing set (9) over needle (13). 

4.4. - Insen assembly Into Spray Head and screw in retaining screw (12) by hand. 

4.5. Remove needJe (1 3) and re-insen trom opposite end (See Figure 3). 

4S ' ^uro , 4)! dle <13) bB?k ^ hG3Ca9 ° n ^ nis into lhe r€,ainln 9 wow without touching the end of the needle (See 

4,7. Fully lighten retaining screw then back off approximately haH a turn - check the needle movement The needle should 
not require excessive force to be moved or be loose - adjust if necessary. movement, i ne needle should 

43. Remove needle (13). 

4.9. Re-assemble baffle (3) and fluid Up (2) as described above. 

4.10. Re-fit needle (13) in correci orientation. 

5. ^^"* te * P ,a Ytead to gun. Check 'O* rings (8) are in position. Engage fluid needle (13) into piston. Push sorav 
head In and align with location pin. tighten screws (4). Refit air cap and material hpse(s). P y 





Figure 3 \ Figure 4 



TO DISMANTLE GUN BODY, See Figure 1. 
Disconnect hoses end release screw (27). 

6. Remove spray head assembly see steps 1 to 4 and ratchet knob (33). 

7. Piston (25) and Seats (16, 19 and 26). 

7.1. Remove end cap (32) using pin spanner which is part of the accessory tool kit AGO-412. 
« 
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IT 



ES 



DECLARATION OF CONFORMITY 

Wc, ITW DcVTLBtSS, Rlngwood Ro»d, Bournemouth. Dorset, engUfUl* declare unikT our sole responsibility that the product to 
which this declaration relates Is In 

conformity wilh (he following stnndard(s) or other normative document^) 
BS EN 292 : Tarti I and 2: Safety of Machinery, 
pr EN 1953 

following the provisions of the Machinery Directive 89/392/BEC as amended hy Directive 91/36SVEBC 



NL 



DECLARATION DE CONFORMQTE 

& 

Nans, aonaalgacs ITW DcVILBISS, Ringwood Road, Bournemouth, Dorset* JtogUmuVdeclaitras sous notre seule lesponsabttlte' 
que le produitnuiquet ccne declaration a trait est coaformc su(x) norme(s) su.vantc<s) on autrcs documents normauTs: 
BS EN 292 i lfcrc ct 2cme parties 1 199), 5«corl« ties machJnes- 
prEN 1953 

scion 3c5 dispositions do In Directive 80/392^EC^uir ; Jc3-iJiacbinc3 jrtndjftce. par is djrccriyc 91/36S7J2EC 

ERKLARUNG 

Wir, die TTW DeVILBlSS. Rjngwood Road. TJcnirticraouih, Dorsei.Englanxl, erldliren hiermit olleinvcronrwonUeh. dall das 
Produki dem'diesc Erklfirung gilt, die folgcndrn Normfen) bzw. anderca oormsetzenden Urkunde<n) 
BS EN 292V Telle t und 2s 1991. Safety of Machinery, 
pr EN 1953 

crftlll; gemaft den BestimmuogCT dcr Machinery Directive 89/392/EEC berichtigt durch die Directive 9 i/368/EEC 

DICHIARAZIONE DI CONFORMJTA* 

Not. ITW DcVlLBISS. Rlngwood Road, Bournemouth, Dorset, togtind. tlichiarinmo sotto la nostra esclusiva rcsponsabiliti. cho 
il pjodono a cal Is prcscate dichisrazlonc si riferisce e fabbricato in ccreformiia con i Segueati standard o nine disposizioni nor- 



i inodifieata datla Dircttlva 91/3 WCER. 



La crnpresa ITW DcViLBISS, Ringwood Road, Uoumcmoutb. Dorset. England, declare bajo so prop i a respcmsabilidad que el 
prod uc to a que sc rcficre la prcsctiie declaraciua csta" ds conforrmdad coo Ia(s) sicnientcfe) normafo) tr otroii) documenttXs) nor- 
raativofs) 

BS EN 292i Partes I ,y 2: A991, Segurid&O tie Mntruinarin* 
pr EN 1953 

cn cnmplimienio de lo eStaWeeWo en. la Dirccfiva 89/TO2/CH8 some Maquinaria, mortificaifa per la Directive 91/368/CEE. 

VERJKX ARING VAN CONFORMITE1T 

VVFJ. ITW DcVrUMSS, Ktngwood Road. Bournemouth. Dowel. England* verktflrcn IncrbfJ coder onze cageo vcrentwo- 
urdelrjkheid. dal het produki wsarop deve vcrXluring bctrckking hccR, voldoet nan de v opcode stand aa»d(en) of flndcre nor- 
maiieve docunwatie \ 

BS EN 292: Dcd lea 2: 1991, "Safety of Machinery 4 ' (Vdligheid van Machines). 
prEN 1953 

volgens dc bepalincen. van de Richtlijnen yorif Machines 89/392/IUIC reals fiewtjzigd door Richtiijn 9 l/SfiS/EEC. 

»*. : . : ' . * 

, • ?-•«• -. • ■ , ... 



BS EN 292= Parte 1 »*s 1991, S 
pi EN 1953 

In hue a qnanto dispose© dalla Dircttlva Maec trine 8W392/CEE e 

DECLARACJONOte CONFORM1DAD 
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